the digestion of the fibrin in a serum-free medium, a small amount of egg yolk was added. Coagulation of the fibrinogen suspension was brought about by embryonic tissue juice in a concentration of 1:200. The composition of the medium was as follows: 
Influence of 0 Per Cent and 7 Per Cent Serum on the Duration of Life of Homologous
Fibroblasts. The medium was modified by adding serum or tissue juice to replace a similar amount of Tyrode solution. The pH of Tyrode solution was 8.0, that of serum and tissue juice from 7.0 to 7.6, and that of fibrinogen suspension 6.8. The tissues were incubated for 48 hours, and the rate of growth was measured in the ordinary manner. 4 Then they were transferred to a new medium of the same composition and the operation was repeated until death occurred, or until the rates of growth of fibroblasts in Table I . The fragments of tissue in 0 per cent and 7 per cent serum grew at about the same rate. The fibroblasts migrated actively into the medium after each transfer. Nevertheless, the mass of the tissues never increased. After five or six passages, death occurred (Table I) .
Duration of Life of Fibroblasts in Media Containing 0 Per Cent and 25
Per Cent Serum.-The first group was composed of four and the second of three experiments (Table II) . The duration of life of the fibroblasts was slightly shorter in 25 per cent serum than in 0 per cent.
Duration of Life of Fibroblasts in Media Containing 50
Per Cent Serum.-The duration of life of fibroblasts in 50 per cent serum was compared to that in 25 per cent. In 25 per cent serum, death occurred after the fifth or sixth passage; in 50 per cent serum, after the fifth passage (Table III) .
Rate of Growth of Fibroblasts in Media Containing 0 Per Cent and 10 Per Cent Serum in the Presence of 25 Per Cent Embryonic Tissue
Juice.-The mass of the tissues increased, and the cultures had to be divided. But the rate of growth was no greater in 10 per cent serum than in the media containing no serum (Table IV) . As a rule, the migration of the cells was slightly more active in the serum-free medium. As the life of fibroblasts in media containing embryonic tissue juice may be very long, and possibly indefinite, the condition of the tissues in both media was compared after ten passages. The average ratio of the rate of growth of fibroblasts in 0 per cent and 10 per cent serum was 0.96. There was, then, no difference between the tissues cultivated in media containing 0 per cent and 10 per cent serum, in the presence of embryonic tissue juice. The duration of life of fibroblasts was found to be practically identical in media containing no serum and 7 per cent serum. It was slightly shortened by the addition of 25 per cent serum, and still more so by 50 per cent serum. Under the conditions of the experiments, serum proteins were apparently not utilized by the fibroblasts. These results confirmed the information obtained from previous experiments' in which the influence of serum on the activity of fibroblasts manifested by the cells in media composed only of plasma, serum, or Tyrode solution, is due to substances stored in the tissues or the cells themselves. The failure of the fibroblasts in vitro to utilize the serum proteins confirms the observation made by several experimenters 5 that tissues cultivated in plasma do not increase in mass, and that cell multiplication may be due to a mere transfer of food material from the central part of the tissue fragment to the periphery. As soon as embryonic tissue juice is added to the medium, the mass of the tissues increases rapidly. But the presence of serum under low or high concentration does not cause the production of a larger amount of tissue. The new protoplasm is made from substances contained in the embryonic tissue juice and not in the serum. Serum proteins are not used by the fibroblasts as food material. They appear merely to decrease the rate of cell multiplication.
Rate of Growth of Fibroblasts in Media Containing
IV.
CONCLUSIONS.
It may be concluded that, under the conditions of the experiments: 1. The duration of life of fibroblasts is not altered by the presence of 7 per cent serum in a medium composed of fibrin and Tyrode solution, but is slightly decreased when the concentration of the serum reaches 25 per cent.
2. Fibroblasts cultivated in serum or in Tyrode solution are only in a condition of survival; they do not build up new protoplasm from the serum proteins and their mass does not increase.
3. When embryonic tissue juice is added to the medium, the tissues increase in mass. But the rate of growth is the same in media containing 0 per cent and 10 per cent serum. In 25 per cent serum, .however, the rate of growth slightly decreases. Even in the presence of embryonic tissue juice, serum does not increase the rate of growth of connective tissue.
4. The nitrogenous compounds contained in serum are not used as food material by fibroblasts growing in vitro.
